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IEI&£iSttf8:r-7Vui, 

«»©itg8T * -t t, lettisn©* n^nt^iE^ * nfc . 

10 tb\z.w.W:T7-t7,mm.$iW.*miR-rz>ttkt, 

®m i- Hf 5 mw. £ nfc as r * * * Ettas* ©ffija «: 
rum-**:*, psiiKSfliffBf-^srKSif-ra^at 

7 y Y y*~Mcmm.^^ e>-fr5*SS:frtrr t £ 
[ff*Jll 3] f7*-t^yH:Bt5S47 , 7 5' 

40 6] &W : r-*&&Z^i-, iliR^tbfcfc'x 

50 [00 0 1] 
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[0 0 0 2] 

g&SgB (CPU) ^x-^SrWffl-CtSitSi^ii 

m&mmy-j xk?-? • 7 act 

i&s&^X&at^bftTi^So rttl-HLTtt, Mich 
elle Y. KimS\ "Synchronized Disk Interleaving", I 
EEE Transactions On Computers, Vol. 035, No. 11, 
November 1986Sr#fig £ tbfcl\ 
[0 0 0 3] f-^« 7^ir*jig£i§5ft£>fc*t£, £ 

h 7 j/ ? ±(o^- * <Dmmr ? ± * <om^(o ^ 

(Or 4 ^^iTf- 9<D-?u >y$%:4 —7iTZ> 
iff -9 • * hy-f Steffi £*l-CV>4 0 -)R 

• ^ * f^fXfj;, h • 1MX\ 17 
- K • 1MX*5j:tHr^ • f-fXT'$)5o r-f ■ 

[0 0 0 4] • * h^-r t°>^fi, f-^Mg 

SrffliEi-Sfcfttc:. ^y-WMk^y -%l^Ei:T-9 K 
iiiPLT, V^t^SRA I D (Redundant Arrays of In 
expensive Disks) 7 — ^rf 9 =f- -V itfc 0 RAI 

D7-^f^f ^(D5oW^-YX^, RAID^/H 
iffc1~5 0 David A. Pattersonf&l^ "A 

Case for Redundant Arrays of Inexpensive Disks (R 
AID)", Report No. UCB/CSD 87/89, December, 1987, C 
omputer Science Division (EECS), University of Cal 
ifornia, Berkeley, California 94720Sr#RB £ ilfcl \ 

[0 0 0 5] RAIDl/^HTU if^^^»^ 
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[0 0 0 6] RAID U"</U 2 fi. RAID U"</U 1 <D 

10 9 0)#i;Jt&K»fcfc<D-Cfc3o RAID^2t 

U (ECC) «:£j*U r^y* . 

LT, ^-O^ — fc&fctju flTIEi-5o ECCte, r 
-^f*KDy y^ft*-t^> h^m^-^feffiU HIE 

5 l ttaSflHi Lfcii^UiT*-* SrEItt "C£ 6 i 5 

20 Ottfgfl, G/ (G + C) lCJt0y-T5o G/Ctt, iiffi" 
ttl J: 9*^9*:#<, Ifc^oT, RAIDU^2 
fi, RA IDU^yuilc^LT-r-f ^^fcfc<9<Ol4ffi^ 
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[0 0 0 7] RAID U^/u 3 ft, RAID U"</U 2 O 
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T*fe5o ^5 7>( -x-^^, ECCcD^^viC 

^SfcSo RA I D U-</U2fei:t^U-<;Ix3CDifb^C0 
#50T\ ^i^)f - ^ 4 fc I i Xfc J Hfcf - ^ 
40 H5 0 

[0 0 0 8] h7Vf^ v^a IKWCfcSfcO 
ft^co^ao^-^teSJcBBrsttffiWWrSiIStts RA 
I D l^/U2*3«fcU*U'</l'3 "ettiSV^ t^^oTV^ 

So w<DttHE^7 — ^S:[p]JbS-fr6fc*, RAIDU 
^ 3 (Of itfc 5 RAID U^u 4 til, r — * 
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[0 0 0 9] RAID U-<yU 4 Wttffitt, S&^DWf 1 
X\ *JK$ixfc**T*fcSo +^T^»i&*MtfM<:B8L 10 

• -r>f ^^Sr7^ir^L?itt^tf>i?>JtCV^ Patt 
ersonf&^^^iixtf, R A I D U"</U 4ts£lF 

tt^fiSV^^^i-So R A I Dl"<;U4<DgMVlbZ> 
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4fci lowiBt(i»ttl-5*S:«1 :, S-8:5»'&*s&5o 

[0012] ^F7^f t°y^RA I D 1"</U2*5J;US 
D L"<yu 2 3o J; \y<}V 3 te, ^irtDx- * KKH"^ 
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[0 0 13] SJ?S4RAID7-^f^ftl±^ A 
V^TfL Inteltt^8 0 8 8, 8 0 2 8 6:fcJ;I>*8 0 8 

3 6 sx-7^^P7°pt^f{t '&&<dt << * ? mw*& 
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[0 0 15] 

RA I D^7Aiftett5 0 *%MO*ffi(c:J;tLtf, 
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[0 0 16] 

ii{fy >^ l 0^t^M<?)!7-^^r-y3 y l 2 
Aftl^ll 2 C±-C(07/U • ^e-->3 > • t'r>S45: 

— ^fi, 1 ooy- K^iHf ^--t^/l^fro F7 7^ y 

Ll 2C(0**L-PtL«cx-^w|Bitt3j:VlHl«Sr»tlt 
U ^WSrUffi-Si^l-^p^yA^ttfc, IBM Pe 
rsonal System/2 ft ^Oil^ CO/ 7^/1/ - n^tf^ — 
*$fcf*IBM RS/6000^ y K l^y^ ■ ^t'^-^ - y 

-'U3tc«:, niW«i6 0 s ^^y6 4fc«t 

iiS^IST^ir^Ett^g.(DASD) 5 6^^^ 
r t^-et So SM1^ ^^y 6 4tt, ^--<y-r^ y 
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*<DiE&r^*IStft3£B (DASD) 4 1A4VU 
1 D(d|E«$tL5 0 7/1- ^-^y- Ft* • ir^> 
y h^-tix^tbfi^ DASD4 1 A4l/ X L4 1 DGD-^tl 

*> N DASD4 1Aft^l4 1Di:lRlS(Dt^yhro 
=Jt u -^fo5 0 DASD4 1A/^^L4 lDlt RAI 
Di/^f A2 lSr*J$f5o 7/U- • > s y • ff ^ 
• r — ^ • 7 r-f /Mi, v^/l- * tfx^t" • >f y ^ 7 
$T<<7" (DVI) IBMttCOUltimotionifcfilnt 
elltCOIndeo^^^xV • tf-T Srffiffl LT 

J&S. ft8>l 6MBO h — ^ y - y y^LANi^U7 

/u * y • fcrx^SrS^-C^S J: 5l-ft£ 0 L A 
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4 1X^git^:<!:iaoTl£5ST^5 0 RAID/U 
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£Bfi*U RAID^fA2 1^?)7 f -^-7'ny^ 
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i±, h-^ y • y y^iiiiy y^ i o^(o-r v^-7^ 

10 [0 0 19] ff^Jc7°nir y-y-2 9^ 7 p d ir y if 2 
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t-ffiffl$tu5ttfigffi#S:^i-5 0 DASD4 1XCD14 
fiB4MR££ricLfc«K:, ^OtWS^^Bff^nir^-y-2 5 
KRU S0f7 p p-feyi>-2 5tt, ««IEt(t£B 2 7 fciE 

5 0 |giijggtf$B^-y/U3 3 0H£/<7^-^fi, D 
20 ASD4 1 X*fctt^FW«ttRAM2 6IClE*LT, tt 

[0 0 2 0] ^FJf7 P nir ^f~2 5 tt, ^J¥^14RAM2 
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(i. RA I D/^ 1 7!&^RA I D^f 1^, 

mm<DAmtimwmw3 7a^l3 7D£^LTig£ 
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T^ir^ltSr^L, -ttu^HD A S D 4 1 Aftl^ L 4 1 
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[0 0 2 1 ] a- — 17 — ^7,x — y a yi2 A?iV> 

L12C^LT, RA I 1 (CffilSSixfc 

7/1- • y • \fT* - y h &Hk3LtZT # ± 

^ttSo ^-^T-x— >a >-l 2B5r, patcdl^-t* 

So ^^f-7 3 yi2Bfl, h-^y-yy^ffl 
{f y y^ 1 O^ltt- ^1 3 tmiz1rZ> 0 V-VTs 
r-v-a V 1 2BI1 M^Wi-^-y— 3(c^fSLT 
*3"9, ^tbjCtt, ^5/ h7-^ • 7^ 7 0, m^T 

40 gl (CPU) 8 2*3£l/T Kl^Blffift^lJ 8 8*5 

^^^s 0 y-nr-'>3yi2B^iM*fi 
Sfr-^ '^^83 Ltr - ^ ^eSt5 0 CPU 

W-CS5AAflifl«88 0*H«»]»-r5„.CPU8 2 

/^V 8 8tcfS«^tvS^^ry7°^ 8 4ft(Ot'7t 
■ ^*;/7 7t-felS£tl£ • 7 U-A9 2^1)71/ 

7^t^.o $*7^8 4li ^^^{18 6 
L, ^i!8 6 JL^, 7/U • v^a > • tfx^-^S 
50 4^tl^ 0 P V I fftWi^, CPUT1W<, «^ 
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4Sr, iT-a^fcf--^! 3 £&/«eS«SHKo^TRPJ! 

IBM OS/2 LAN server 3. 0 
tfOS/2/<-v?ay2. X;f^U — 7^ >^ • v^r 
AT?fc£o RAID;^?17Wlffill w<0*8\ ;d" 
^u-H^' * y^fA6 6^BB»i"5R A I D^lg 
7^;u^ •7^7 , ^gIK7'Y^ (ADD) 69\c£o 
Tffiflt£lx£>o DASD56, CD-ROM4 
0\ RA I SCiot^ffi^tl^RA I D 

-f7i/XTJ*4 7<D'f'<X$:, RAIDK7^f/^A 
DD 6 9 HU^ffi^tl6RA I D v-^x A^cOi^Sj 

^MB^tl£ 0 HRKti, RAIDf^>X7A4 7 
^ i?7^KM^f:RAID8|Cft^ RA I 
D fSf & 7-f^^ADD 6 9 £r ffl 1^ T Hlfe £ ix 5 R A I D 
v^rAfcli, SMcfc 9 lotODASDKfiMjLX-So 
RA I D$J#P§£K4 5tt, ffl^cO^T'SSlfSift^Bl 3 

[ 0 0 2 3 ] 7^ggK7^^ ^-K^Tft 
li, ADD igg^-^t^ra^ y^^7x-7 

fiK add fcvtim$Lkmmzt£?) , AtBMf^^ 

£5^T*KW-£ix-t^5„ 7^^ADDttt, OS/ 

2 gfi-r SB-r v^-^oi-^^i/iiLT 
\,^Z> ADD ktDtfHzffA'fZ Z k<DX*% Z7 j fr? y y 
^ . 7/^yXAtj35 0 5 tH7^^^ • 
li XAfi, ADD^er>81 K5-Y^<t Lt^y^r-^ 
{b^tL5 0 7>f;^ADDIl Sfi-e^-v^iSSfi'f 
^-7i^fflADDWffl^ 

(call downpath) (CffA^tl^o 

[0 0 2 4] RA I D«iB7>r^^ADD6 9(i, RA 
I D1^>*7"A4 7rt(D||2ibSfi^(7)S*/U— * £ L 
TflKo 

[0 0 2 5] HI 3 tt, i/^rA '^^y £fctt:A—*JS 

n^-y^S 3 tdta, RA I D^^^^rt^KBfciSB- 
i: (7)311 1 0 9^£tl5 0 1 0 911 H®bl£B 

I D y 4 — ^ Kl 0 1, RS77 If • 74 K 1 0 

3 v if*- h £it5ft*;* h V -J*$k7 ^-;UK10 5 
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t7^-/UKl 0 7 £^ti\ t t4 0(7)7^-^ 

KSr*r*-5 0 Bligll D7^-yi/Kl 0 1 tft Ky 

y ¥ - y 4 —)\» Kl 0 3 d ffiftgfij&s&ffl "jfi&T- 
fc61t?r^tl SfcttlEUi^B^^^?^ vt'fe^: 
tSr^i"0i:i-6rt^-c#5 o N $ ti^S*:^ 

h y-Aft7^-yuKl 0 5 11 SftttSli:^ 

10 Srx-^iiftirl-a^irAST^So AM f 7 K 1 
fiZ>M;±7 h D-^ft7>f-;uKl 0 S^fl^x-^iS 

til&5 0 ^-f ■ ^7f7y7 • 77^^' 

(HPFS) OS/2^^T^?- 
-/7tA(:|o< LANt-/<^, =f )V • 7 

20 ^^^jpsnsiesgjRtt (ea) t LTiait-r^r fcj&s 

7-— >3 >-tc^!iE^ix6o 
[ 0 0 2 6] W517 y^f-74 —fr K 1 0 3 
k, '^fA*\ RA I D7 u-^rt(OiEtij3£BifelW^*f 
«0!-e*5J;5t*5 o lWIIiKfi^llifpnrffi-CfcSK 
7K(j: rtbf^ifij XhV, ^--f-^^T^ir^pj 

ffi-e*>5. WIIigB*»^o^TW3.-ifatttt, Btff 
COR A I D U-</W ^mWMk—K^Xh^Jitftl&teb 

30 fct^tf, -a^L ANt- s<mmmm, tit 

KOS/2 LANt^./^^ g y3. 0X11 7 
[0 0 2 7] (H4li, *5l^tBai-5«5ll-CtO*^< • 

7-4 - "yy-y- h.Thx<07 7 4 /u • -9 — ✓^ro 
fttPSr^U, B5lt fcr^* • ^-^Sr^feSSI*^ 

-rs/u-^(ODASDfi]at)i(i^s:^-rigiT-&So ^7 

40 -< • -y-— * 7'o^7^lt 7T77 P 2 0 1T\ ^ s/ 
5c 7T7 7°2 0 3-C\ ^7t-77^/l"7- 

2 0 1 HI^c 

[0 0 2 8] • :/p^7-M2 n 2 1 1^ 

50 fctr^SfasiS^SrStt^So gi^^gttSoTv^ 
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M ? SS7 Ltzfrk'h - t * 5 T'# 6„ ¥t* 

gaft»#S:£ttElofc#£\ ^Ty/2 1 3T\ 
g1S&x-:^i^<D7? -feoffor, fBS&^B{£ffl«J 

■Ct^4*»ifp*»K>flia4rlHiai-5. ^r^2 1 5 T\ 
^fy7"2 150YESMi>^f 

^21 7 mil/,-?. •Kffinrtg/iigDj^scoei^roi'tL 

1 9T\ iliRSftfcDASDggT'iStRSftfce' 

2 2 1 T\ SS»S«««7 t -^S:3E«ft-5. 

^T?^2 2 3 SrUff LT, Bi}»-S*$nfcK'7 f ^- • i? 

f^-t^yh^TUi^i^, ^77^221 
2 11 (cM'So 

[0 0 2 9] t*r ^*lrS(tKofcB#fc-r-iTroiE®j 

£\ ^fy^2 1 5ON0^tJA>^fy^2 2 5|Cjft 
[0 0 3 0] m«cdS 7-y y^^fcDASDgl^r 

LT, r-^JSW^^-tt^^nSo liSWtcfi, low 

[0 0 3 1 ] DAS DlSBfofc 9 <D=L—tf&<0¥-$3ik 
it, &%;W<DRA I DA'— ?$.tcHR A I D7-(H 
(ADD) (-J;oTg»jWl-ff^lx-5„ -f-^Tro^-— f 

*s, ^-/<©a^;*»e>iiigi-o>iftaaEKi«iisrfl6fflL-c 

[0 0 3 2] tt*iLt. &&W<Dffil$.\cmi,X&.T 
[0 0 3 3 ] (l) -y— ^HJ:orftiJ»Sii5aJS»i: 
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(2) itufEiitRI-S^T-yy^, «»WffiS57^-feX|E 

t*^tfwi*1*«i:1-S, ±BE (1) (Cfegtco^fc 
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^©7?t7 %®m-tz> ^- f tS* £*sj£-t 5 * r y 
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(5) Hu!SiilR-f y:?*^ /i^-^^feUff^ixS 
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(8) ISSOt^'-fe^vhroS^iSS, [slBflc-ir^ 
-b$4x5wi:*!|*at-*-5, ±fB (7) icISttro^ 
?£„ 

y^-y hy*-j*x-%$L-fz>z tzmmt-tz. ±is 

(8) (cf5«c(077?feo 

(1 0) 1tmoS47°7 y h7*-At, • 
50 fcft, BftSfeBttfftT 1 — ^yuSrlSfi-i^atSr^tf. 
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(11) BMSaWW-S^gWS, SttOiffBSZ^-fe^lSI* 
£Sr£tfwi:«:#»i-r5* ±E (10) icfBft^x- 

(12) iwffisft-ra^iswK se>i^ ffifflprffi/jreft 

±ffi (1 1) (Cf£gcC0T : -^felS'>^xA o 

(13) fft • ir^y > HdBBi-5H*^7y h^^- 
££<bl^tf, ±IE (1 2) ^EttWx-^&a^^T 1 

(14) B(riBawi-5^a*s, /^^tfc^rt^ 

if*, ±15 (1 3) lCf5ift^-^31i^xA 0 

(15) iffiKaftl-a^gtas, gEK7^^fc5:t 
SrW»fci-6, ±!S (1 2) ^EttcDx-^^^^r 
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* [0 0 3 4] ff4L^SI*«tBIL-C*5SW4:ft*W«- 
0^U MUJfJ\ SH#T'fotbfi, *3§f^@ 

[0 0 3 5] 

10 [Hffico|IB*<c»W] 

[01] %v YU-^myy^^ • *-^«SK£ftfc 
RA I DSr&irx — ^J&a^y HP — ^oKtKW^d y 

[02] «»©eSZ^-fe^SB*KB±TRA I D£« 
[0 3] 11^-7 h !7 — ^ * fcttEl 2 tO^ s/ h!7 — ^ 

[0 5] ♦jswo^itetffiffl^ns^x^s^^H-fs 

Hft^RW] 

i o i mw&m. id7^-/uk 

103 #ctf£7 7 ^ • 7^- /u K 

\<d 105 ^TK-b^n^ft^;^ h y-i^iky^-^K 

10 7 ffiffl^-i'-^K 
30 1 0 9 35B 
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